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CLAIMS 

What is claimed is : 

1 . An apparatus for placing a plurality of conductive spheres on a substrate, 
comprising: 

a stencil plate with upper and lower surfaces and a first pattern of a plurality of through- 
holes, said stencil plate configured to place(^lui^x_ofQ„onductive spheres in said 
first pattern on a proximate/surface of a substrate; 
a hopper extending across at lea^t a portion of said upper, surface of said stencil plate and 
proximate thereto, sara hopper having a bottom opening with a dimension 
extending across said first pattern for dispensing s ( aid spheres into the through- 
holes of said sj^ncil plate; and 
apparatus for movbfg said hopper over said first pattern relative said stencil plate to place 
said spheres into said through-holes and thereby onto said proximate surface of 
said substrate. 



Thi apparatus of claim 1, wherein said spheres drop into and pass 
downwardly through said through-holes by gravitational force. 

3. The a ^paratus of claim 1, wherein said first pattern corresponds to a 
pattern of bond pads on said substrate. 

/ 4. The apparatus of claimj< < wherein s^aidapparatus for moving said hopper is 
configured to move said hopgprlJetween stencil plate areks on opposed sides of said 
second pattern, said ste»<5ifplate areas having no through-holes. 




The apparatus of claim 1, wherein the dian 



^x^c^^^x^xt greater than the diameter of said sphe res by up to 1 mm 



eter of said through-holes of 
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6. The apparatus of claim 1, wherein said stencil plate is spaced from said 
substrate to restrain said spheres dropped onto said substrate within said first pattern. 

y 7. The apparatus of claim 1, wherein said stencil plate is spaced from said 
substrate to restrain said spheres dropped onto upwardly projecting prefluxed bond pads 
of said substrate. \ ' ^ 

/ 8. The apparatus of claim 1, wherein said stencil plate is spaced from said 
substrate to restrain said spheres dropped onto depressed bond pads of said substrate. 

9. An apparatus for placing conductive spheres on a substrate, comprising: 
a stencil plate with a first pattern of a plurality of through-holes, said stencil plate 

configured to place a plurality of conductive spheres in said first pattern on a 
surface of a substrate; 

a shuttle plate parallel to said stencil plate and proximate thereto, said shuttle plate having 

a second pattern of through-holes corresponding to said first pattern; 
apparatus for moving said shuttle plate from a first position wherein said first and second 

patterns are axially aligned to a second position wherein said first and second 

patterns are non-aligned; and 
conductive sphere supply means for placing said conductive spheres in said first pattern of 

through-holes. 

10. The apparatus of claim 9, wherein said supply means is configured to place 
said conductive spheres in said first pattern of through-holes when said shuttle plate is in 
said second position. 

1 1 . The apparatus of claim 9, wherein said supply means is configured to place 
said conductive spheres in said first pattern of through-holes when said shuttle plate is in 
said first position. 
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12. The apparatus of claim 9, wherein said first pattern corresponds to a 
pattern of bond pads on said substrate. 

13. The apparatus of claim 9, wherein said sphere supply means comprises a 
bottomless container with side walls extending downward to proximate said movable 
shuttle plate, wherein said spheres drop into said through-holes of said second pattern as 
said shuttle is moved, said side walls encompassing a major portion of said first pattern. 

14. The apparatus of claim 9, wherein said sphere supply means comprises a 
container having a bottom with a third pattern of through-holes corresponding to said 
second pattern. 

15. The apparatus of claim 14, wherein said third pattern is aligned with said 
first pattern. 

16. The apparatus of claim 14, wherein said third pattern is non-aligned with 
said first pattern. 

17. The apparatus of claim 9, wherein the diameter of said through-holes of 
id second pattern are greater than the diameter of said spheres by up to 1 mm. 

*\ 

18. An apparatus for positionin g plurality of condu ctive spheres on a 
substrate, each conductive sphere of sgia plura lity of conductive spheres having a 
diameter, said apparatus comprising^ 

a stencil plate having an upper surface, having a lower surface, and having a first pattern 
of a plurality of through-holes, each through-hole having a diameter, said stencil 
plate configured tp positiouiy jlurality ofconductive spheres in said first pattern 
on a proximate/surface of a substrate; 
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a hopper extending across at least a portion of said upper surface of said stencil plate and 
proximate thereto, said Ziopper having a bottom opening with a dimension 
extending across said first pattern for dispensing said spheres into the through- 
holes of said first pattern of said stencil plate; and! 
zyy^pparatus for moving said hoppeV over said first pattern relative of said stencil plate to 



position said spheres into 
surface of said substrate. 



said through-holes and thereby onto said proximate 



/"'19. The apparatus of c 



dou^waoily^through-said through 



aim 1 8, wherein said spheres drop into and pass 
holes by gravitational force. 



20. The apparatus of claim 1 8, wherein said first pattern corresponds to a 



pattern of bond pads on said subs 



rate. 



^2^) The apparatus of£ 



lama'lS, wherein said apparatus for moving said hopper 
is configured to move said hopppr between stencil plate areas on opposed sides of said 

y j 

ec^nd pattern, said stencil orate areas having no through L holes. 



The apparatus of claim 18, wherein the diameters of said through-holes of 
said first pattern are greater than the diameters of said plurality of spheres by up to 1 mm. 

*23^) T^he apparatus of claim 19, wherein said stencil plate is spaced from said 
substrate to restrain said spheres dropped onto said substrate within said first pattern. 



24. The Apparatus of claim 20, wherein said stencil plate is spaced from said 
substrate to restrain raid spheres dropped onto upwardly projecting prefluxed bond pads 
of said substrate. 
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25. The apparatus of claim 20, wherein said stencil plate is spaced from said 
substrate to restrain said spheres dropped onto depressed bond pads of said substrate. 

26. An apparatus for positioning conductive spheres on a substrate, each 
sphere having a diameter, said apparatus comprising: 

a stencil plate with a first pattern of a plurality of through-holes, each through-hole having 

a diameter, said stencil plate configured to position a plurality of conductive 

spheres in said first pattern on a surface of a substrate; 
a shuttle plate parallel to said stencil plate and proximate thereto, said shuttle plate having 

a second pattern of through-holes corresponding to said first pattern, each 

through-hole of said second pattern of through-holes having a diameter; 
apparatus for moving said shuttle plate from a first position wherein said first and second 

patterns are substantially aligned to a second position wherein said first and second 

patterns are non-aligned; and 
conductive sphere supply means for positioning said conductive spheres in said first 

pattern of through-holes. 

27. The apparatus of claim 26, wherein said sphere supply means is configured 
to position said conductive spheres in said first pattern of through-holes when said shuttle 
plate is in said second position. 

28. The apparatus of claim 26, wherein said supply means is configured to 
position said conductive spheres in said first pattern of through-holes when said shuttle 
plate is in said first position. 

29. The apparatus of claim 26, wherein said first pattern corresponds to a 
pattern of bond pads on said substrate. 
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30. The apparatus of claim 26, wherein said sphere supply means comprises a 
bottomless container with side walls extending downwardly to proximate said shuttle 
plate, wherein said spheres drop into said through-holes of said second pattern as said 
shuttle plate is moved, said side walls encompassing a major portion of said first pattern. 

3 1 . The apparatus of claim 26, wherein said sphere supply means comprises a 
container having a bottom with a third pattern of through-holes corresponding to said 
second pattern. 

32. The apparatus of claim 31, wherein said third pattern is aligned with said 
first pattern. 

33. The apparatus of claim 31, wherein said third pattern is non-aligned with 
said first pattern. 

34. The apparatus of claim 26, wherein the diameters of said through-holes of 
said second pattern are greater than the diameters of said spheres by up to 1 mm. 
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